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Abstract 
Aims: This study evaluated the effectiveness of a pilot program in enhancing protective factors for eating 
disorders in young girls with Type 1 diabetes (T1D). Methods: Twenty girls with T1D (M age= 11.06 years), 
attended two X four-hour group sessions. A 4-week baseline control period was compared against changes at 
post-program and at 1-month follow-up on measures of eating disorder risk factors and indicators of glycaemic 
control. Results: At post-intervention, significant improvements were found for self-efficacy related to diabetes 
management, self-esteem, body-esteem, thin-ideal internalisation and perfectionism. These gains were 
maintained at 1-month follow-up. Participants were also rated by their parents as assuming more responsibility 
for specific diabetes-related tasks at follow-up. Conclusions: A brief interactive program can favourably impact 
protective factors for disordered eating.  The development of effective disordered eating prevention strategies 
for girls with T1D is an urgent priority and the current study is a first step in this direction. 
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Young females with Type 1 diabetes (T1D) are more susceptible to developing clinical and sub-
threshold eating disorders than their peers without T1D 
1
. A variety of reasons explains this phenomenon 
including: a required adherence to a strict, externally prescribed diet; the need for vigilance with regard to food 
and exercise; rapid weight gain upon commencement of insulin therapy; and, a higher stable body mass index 
(BMI) than non-diabetic peers. Insulin omission is employed by approximately 34% of older adolescents and 
young adults with T1D in an attempt to attenuate the impact on body weight 
2
, as this behaviour forces excess 
calories to be rapidly purged from the bloodstream. The co-occurrence of T1D and disturbed eating behaviours 
(including insulin manipulation) has been shown to impair glycaemic control, advance the onset of health 
complications,
 
and is associated with a threefold increase in the risk of mortality 
2, 3
.  
The development of effective prevention strategies for disordered eating is therefore an important 
priority in this population, with the need to show improvements in both glycaemic control and disordered eating, 
or risk for disordered eating.  Only two published studies have investigated the effects of programs aimed at 
reducing eating disorder risk and both included female participants with T1D who already displayed disturbed 
eating attitudes and behaviours.
  
Although one of these targeting young females (aged 12 to 20 years) 
demonstrated reductions in eating disturbance, it had no influence on glycaemic control 
4
. The other program 
targeting adult women (M age = 32.5 years) was no more effective in reducing disordered eating than a wait-list 
control group 
5
.  
To the best of our knowledge, there are no published investigations of a program with a T1D 
population that is unlikely to yet be displaying disordered eating symptoms 
6
.  Targeting preadolescents who are 
either  not yet likely to be engaging in eating pathology or who are displaying early subclinical indicators of 
disordered eating is strongly encouraged, as clinical eating disorder symptoms that co-occur with T1D are 
extremely difficult to treat.  Thus the purpose of the current study was to address this gap, by piloting a program 
developed specifically for an early-adolescent demographic (i.e., 10-12 year-old females with T1D).  
We were particularly interested to assess if it was possible to simultaneously improve both glycaemic 
control and eating disorder risk factors.  Apart from glycosylated haemoglobin A1c (HbA1c) levels, glycaemic 
control can be indicated by improvements of   self-efficacy or confidence with managing diabetes.  While HbA1c 
levels were measured, the pilot nature of the current study meant the follow-up time frame (1-month) was not 
sufficient for assessing meaningful change in these levels.  Therefore our primary outcome variable was self-
efficacy with respect to diabetes management (Self-Efficacy for Diabetes scale) 
7
.  This measure has been found 
to be predictive of glycaemic control 
7, 8
, which is decreased by insulin omission, a frequently employed form of 
 4 
disordered eating by young adolescent females 
2
. Thus self-efficacy represents a proxy variable for disordered 
eating relating to insulin manipulation, while also being an indicator of T1D management. Disordered eating 
(e.g., binge eating, purging etc) was not explicitly measured.  Our secondary outcome variables included a range 
of empirically identified eating disorder risk factors (e.g., self-esteem, thin-ideal internalization, perfectionism).  
The program was developed for this study and was informed by the principles of efficacious eating 
disorder prevention 
9
 such as ensuring the program was: interactive rather than didactic; without 
psychoeducational content on eating disorders; evaluated with validated outcome measures; multiple-session; 
and delivered by professionals trained in prevention delivery.  Of key importance was ensuring program content 
targeted developmentally-relevant risk factors and this was largely informed by previous program content that 
delivered significant benefits in participants of a similar age to those in the current study by targeting media 
literacy 
10
, perfectionism 
11
 and self-esteem 
12
.  Such content has significantly improved a range of eating 
disorder risk factors including self-esteem, perfectionism and depression and is consistent with recent 
suggestions for potentially valuable prevention program targets in young adolescent females with T1D 
6
.  
This case series study conforms to the recommendations of the Medical Research Council (MRC) 
framework 
13
 in that it provides an exploratory trial (Phase II) to develop a protocol for an effective disordered 
eating prevention program for young females with T1D which can ultimately be compared to an appropriate 
alternative.  An additional novel component of this study was to assess parents’ perception of their child’s 
diabetes management at study beginning and endpoint, and the inclusion of parent information sessions 
designed to augment their daughter’s benefit from the prevention program.  
 
Method 
Participants 
Participants were 20 girls aged between 10 – 12 years (M = 11.06, SD = .64), with a diagnosis of T1D 
for at least one year, recruited via the diabetes outpatient clinic of the Women’s and Children’s Hospital in 
Adelaide, South Australia.  Patients and their parents were informed of the study during their usual outpatient 
appointments and self-selected to participate.  Approval for the study was received from the Flinders University 
Social and Behavioural Research Ethics Committee and the Children, Youth and Women’s Health Service 
Human Research Ethics Committee.  Parental consent and participant assent for completion of questionnaires 
was obtained. 
Intervention 
 5 
Participants attended two group sessions each of 4-hours duration, held in two consecutive weeks of 
the school break. The program was conducted on two occasions (January 2008 and April 2008) and was 
administered by a female clinical psychology postgraduate student (KS) and a Diabetes Nurse Educator (TK) 
employed by the hospital to groups consisting of 10 girls. The program included features of previously 
efficacious eating disorder risk factor reduction programs with young-adolescents targeting: perfectionism 
11
, 
media literacy 
10
, and self-esteem 
12
.  While evidence-based prevention programs do exist for older (e.g., young-
adult), high-risk females 
14
, the content was deemed not well suited to the much demographic included in the 
current study. The content of the sessions is further described in Table 1. During the program, participants’ 
parents were invited to attend two interactive information sessions delivered by the hospital’s Chief Child 
Psychologist that focused on the same risk factors being targeted in their daughters program (i.e., perfectionism, 
media literacy, self-esteem).  This was designed to augment the content of their daughter’s learning to maximize 
program potency.  The sessions for both parents and their daughters were fully attended with no absentees. 
{Put Table 1 About Here} 
Procedure 
Participants completed eating disorder risk factor and T1D management measures on 4 occasions: 
baseline (T1); pre-treatment (T2); post-treatment (T3) and; 1-month follow-up (T4), while their parents 
completed measures at T1 and T4. All participants (i.e., children and parents) completed measures at each time 
point (i.e., there was no attrition).  T1 measures were mailed out to all participants 5 weeks before the start of 
the group, with completed questionnaires being returned within 1 week.  Prior to commencing session 1, 
participants completed T2 measures (i.e., 4 weeks after T1).  This period (T1-T2) served as a no intervention 
control period for comparison with later assessments.  Post-treatment (T3) measures were completed by 
participants at the conclusion of session 2, while T4 measures were mailed to participants 1-month later.   
Measures 
Self-report measures completed by the children are described in Table 2 with all showing satisfactory 
levels of internal reliability.  Measured outcome variables were selected based on their relevance to program 
content (media literacy, perfectionism and self-esteem).  Media literacy variables included thin-ideal 
internalization, depression and body esteem (body dissatisfaction), which have been longitudinally implicated
15, 
16
 in the development of disordered eating in the dual pathway model of bulimic pathology
17
. Perfectionism has 
been implicated prospectively
18
 and experimentally 
19
 in the development of disordered eating symptoms where 
two variables were assessed: personal standards (the extent to which an individual sets high standards for 
 6 
themselves) has been associated with disturbed eating behaviour in an experimental manipulation
20
, while 
concern over mistakes (the extent to which an individual has excessive concern about making mistakes and their 
consequences for their self-worth and standing with others) has been uniquely associated with eating disorders 
compared to other psychiatric disorders 
21
.  Low self-esteem in 11-12 year-old girls has been prospectively 
found to predict disordered eating by age 15-16 years 
22
 and has been found to be predict disordered eating in 
older-adolescent samples 
23
. 
In addition, glycosylated haemoglobin A1c (HbA1c) levels as analysed by high-performance liquid 
chromatography were used as an indicator of glycaemic control.  This assesses mean glucose concentration for 
the 8-12 weeks preceding the test with higher values indicating poorer glycaemic control.  The closest HbA1c 
readings recorded prior to baseline (T1) and post follow-up (T4) were drawn from each child’s medical record. 
Parents of participants completed a brief questionnaire at T1 to gain information regarding age, height, 
weight, type of insulin regimen (e.g., number of injections prescribed or insulin pump therapy), and diagnosis 
dates, while two questionnaires regarding their child’s T1D management were completed at T1 and T4 (see 
Table 2).   
{Put Table 2 About Here} 
 
Results 
Baseline Data 
 Participants’ age of T1D onset varied from 2.01 to 11.01 years (M = 6.85, SD = 2.72) and duration 
ranged from 1 to 10.01 years (M = 4.21, SD = 2.87).  Mean BMI (based on parent report) was 20.41 (SD = 
3.32), and 70% of participants administered their insulin via injections, versus 30% using an insulin pump as 
their primary method of treatment.  
The McKnight investigators 
24
 have proposed that coefficients > 0.6 reflect adequate stability in 
variables across time. According to this criterion, the intraclass correlation coefficients confirmed stability 
across the control period (T1 to T2) for all dependent variables apart from depression (r = .57, p = .004), thus 
this variable was not included in further analyses.  
Repeated Measures 
Program effectiveness was evaluated using linear mixed model analyses (Time: T1, T2, T3, T4), where 
alpha values of p < .05 were considered to be statistically significant.  Effect sizes for score differences during 
the no intervention control period (T1-T2) and pre-program to follow-up (T2-T4) were calculated using the 
 7 
formula MT2 – MT1/SD T1 
25
 where MT2  represents the mean score at the most proximal time point, while MT1 
refers to the mean score at the earlier time point, with SDT1 also being from that time point.  This gave an 
indication of the magnitude of change during the no-intervention control period (T1-T2) and from pre-program 
to 1-month follow-up (T2-T4).  
Results revealed significant main effects for time on each of the six children self-report variables in the 
desired directions, as summarized in Table 3. It can be seen that two variables (body esteem and concern over 
mistakes) improved significantly over the baseline period, indicating a possible impact of measurement. 
However, all measures continued to improve from T2 to T4, with effect sizes ranging from small to medium, the 
strongest of which was yielded by the self-efficacy and concern over mistakes variables. No significant 
differences in mean values existed between Times 3 and 4 for any dependent variable, indicating that gains were 
maintained at 1-month follow-up, but did not significantly improve over follow-up.  
The effect sizes in Table 3 reveal greater change during the active intervention component (T2-T4) 
than the control period (T1-T2) for all variables, with this difference particularly strong for self-efficacy, self-
esteem and body-esteem, while personal standards showed evidence of change during the control period.  
{Put Table 3 About Here} 
Secondary Analyses – Parent Program and Glycaemic Control 
 Paired t-tests were conducted to assess the degree of change from baseline (T1) to 1-month follow-up 
(T4) in the parent measures and glycaemic control.  Results revealed no significant change in parental diabetes 
self-efficacy [t(19) = -.36, p = .72], but moderate effects were detected with regard to responsibility of diabetes 
management [t(19) = -2.57, p = .02; ES = .50].  Specifically, diabetes responsibility scores increased from 
baseline (M = 1.80, SD = 0.21) to follow-up (M = 1.91, SD = 0.21), indicating that the participating children 
were assuming more responsibility for specific diabetes-related tasks at follow-up compared to baseline. No 
significant changes were yielded in glycaemic control from baseline (M = 8.38, SD = 0.88) to follow-up (M = 
8.49, SD = 0.92), as reflected by HbA1c levels [t(19) = -0.78, p = .445].  
Qualitative Feedback 
Students were asked to complete a feedback sheet commenting how valuable and enjoyable they 
perceived the program to be.  The media literacy content was most frequently described as the participants’ 
favourite content in the program.  Statements about learning from the program included “like yourself the way 
you are” and “being able to tell other people how I feel.”  Other positive themes that emerged included making 
new friends and connecting with other girls with T1D.   
 8 
 
Discussion 
This is the first study to evaluate the potential benefit of a program in reducing eating disorder risk 
factors in a pre-adolescent subgroup. In the absence of a control group, we found support for our primary aim of 
positively impacting self-efficacy relating to diabetes management. Additionally, while no significant 
improvements in parent self-efficacy were yielded, parent questionnaires revealed that children were assuming 
more responsibility for specific diabetes-related tasks one-month following the program.  
Enhancement of diabetes self-efficacy is critical when considering reduction of risk of disordered 
eating within a young T1D population.  The diabetes literature highlights the role of self-efficacy in fostering 
desirable self-care and HbA1c levels 
26
 and where lower T1D regimen adherence is associated with lower self-
efficacy in adolescents 
27
.
  
Given the mean age of our participants indicates that they are emerging into 
adolescence, it seems a developmentally appropriate goal for them to be taking more responsibility for their 
diabetes management and indeed some authors have suggested “a greater focus on diabetes self-efficacy may 
have lasting effects on diabetes management” p. 93; 28.  Further, other research has found that self-efficacy in 
adolescents with T1D is not significantly associated with age 
29
, and thus these score changes were not likely to 
be reflecting natural changes over time. 
 
Thus our finding for the primary outcome variable was encouraging.  It 
is important to note however that given our audience was of a pre-adolescent age, it would be preferable to also 
see an accompanying improvement in parent self-efficacy for diabetes management to ensure maximum benefit 
to T1D management 
28
.  
Significant benefits were found for other measured eating disorder risk factors including self-esteem, 
body-esteem, thin-ideal internalisation, and perfectionism following the program. Given that eating disorder risk 
factors typically increase over time during pre- and early-adolescence, it was a positive finding to see significant 
reductions across a range of variables and this also provided support that it was possible to simultaneously 
improve self-efficacy of diabetes management while also reducing eating disorder risk factors.  Such risk factors 
have been implicated in the dual-pathway model of bulimic pathology 
30
 and the cognitive-behaviour theory of 
eating disorders 
31
 and as such, reductions on these variables are likely to be of value in reducing eating disorder 
risk. While we did not see significant differences on four of our six variables between the start of the program 
(T2) and one-month follow-up (T4), given the low number of participants and therefore low power, our small to 
medium effect size changes in the desired directions over this time suggest that these differences would be 
significant with a larger sample.  This is further supported by the larger effect sizes over this time than T1 to T2.   
 9 
These results should be interpreted in the context of four substantial limitations.  These include: a lack 
of an active control group; small sample size; short-follow-up; and the lack of measurement of eating disorder 
behaviours.  These behaviours were not measured given concerns that provision of information about eating 
disorders to samples unlikely to be experiencing clinical symptoms might inadvertently have a harmful 
psychoeducational effect 
32
.  Related to this is the finding that targeting eating disorder risk factors (e.g., media 
internalization) are likely to be of greater benefit than directly addressing eating behaviours and attitudes 
9
.  
Nevertheless, the absence of data regarding participants’ level of disordered eating is a limitation, particularly 
where established measures of disordered eating with children do exist 
33
.   
Additional limitations include the use of parental self-report BMI data, the follow-up period not being 
of sufficient length to detect meaningful change in participant levels of HbA1c 
34
, the small sample size not 
allowing sufficient power for the investigation of potential covariates (e.g., BMI), and the presence of some 
measure instability as evidenced by significant differences between Time 1 and Time 2 scores on some variables 
(e.g., body esteem and concern over mistakes).  Further, Table 3 reveals that significant reductions in eating 
disorder risk at post-program (T3) and follow-up (T4) were more commonly occurring in comparison to 
baseline (T1) rather than pre-treatment (T2) scores (e.g., personal standards). 
Conclusions 
Informed by the MRC’s framework outlining the development of complex interventions 13, the current 
study provided a first step towards the developing effective eating disorder prevention programs for young-
adolescents with T1D.  We believe this is an urgent priority.  Findings suggest that a brief interactive program 
can favourably impact protective factors for disordered eating.  The limitations of the current study provide 
clear future directions for this research.  Namely, the inclusion of an active control group (e.g., stress 
management) that can rule out nonspecific effects of the group experience, a larger sample size (where based on 
the procedures of Hedeker et al.
35
 and results of the current study an estimated sample of approximately 105 
participants per group would be adequate to detect effect sizes of .30 and above) , longer follow-up that will 
adequately capture possible changes over time in physiological measures of glycaemic control (i.e., HbA1c 
levels) as well as cover the period of risk through early adolescence (e.g.,2-3 years in line with other such 
programs with young-adolescents
10) and more rigorous assessment of participants’ disordered eating status 
across the study would add considerably to the internal validity of future trials.  Each of these improvements 
would allow more confident conclusions about the effectiveness of the program, along with further refinement 
of program content.  
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References 
1. Jones JM, Lawson ML, Daneman D, Olmsted MP, Rodin G. Eating disorders in adolescent females 
with and without type 1 diabetes: cross sectional study. BMJ. 2000;320:1563-6. 
2. Rydall AC, Rodin GM, Olmsted MP, Devenyi RG, Daneman D. Disordered Eating Behavior and 
Microvascular Complications in Young Women with Insulin-Dependent Diabetes Mellitus. N Engl J Med. 
1997;336:1849-54. 
3. Goebel-Fabbri AE, Fikkan J, Franko DL, Pearson K, Anderson BJ, Weinger K. Insulin Restriction and 
Associated Morbidity and Mortality in Women with Type 1 Diabetes. Diabetes Care. 2008;31:415-9. 
4. Olmsted MP, Daneman D, Rydall AC, Lawson ML, Rodin G. The effects of psychoeducation on 
disturbed eating attitudes and behavior in young women with type 1 diabetes mellitus. Int J Eat Disord. 
2002;32:230-9. 
5. Alloway SC, Toth EL, McCargar LJ. Effectiveness of a group psychoeducation program for the 
treatment of subclinical disordered eating in women with type 1 diabetes. Can J Diet Pract Res. 2001;62:188-
92. 
6. Starkey K, Wade T. Invited review: Disordered eating in girls with Type 1 diabetes: Examining 
directions for prevention. Clinical Psychologist. 2010;14:2-9. 
7. Grossman HY, Brink S, Hauser ST. Self-Efficacy in Adolescent Girls and Boys With Insulin-
Dependent Diabetes Mellitus. Diabetes Care. 1987;10:324-9. 
8. Ianotti RJ, Schnider S, Nansel TR, Haynie DL, Plotnick LP, CLark LM, et al. Self-efficacy, outcome 
expectations, and diabetes self-management in adolescents with Type 1 Diabetes. Journal of Developmental & 
Behavioral Pediatrics. 2006;27:98-105. 
9. Stice E, Shaw H, Marti CN. A meta-analytic review of eating disorder prevention programs: 
Encouraging findings. Annu Rev Clin Psychol. 2007;3:207-31. 
10. Wilksch SM, Wade TD. Reduction of shape and weight concern in young adolescents: A 30-month 
controlled evaluation of a media literacy program. J Am Acad Child Adolesc Psychiatry. 2009;48:652-61. 
11. Wilksch SM, Durbridge M, Wade TD. A preliminary controlled comparison of programs designed to 
reduce risk for eating disorders targeting perfectionism and media literacy. J Am Acad Child Adolesc Psychiatry. 
2008;47 939-47. 
12. O'Dea JA, Abraham S. Improving the body image, eating attitudes, and behaviors of young male and 
female adolescents: A new educational approach that focuses on self-esteem. Int J Eat Disord. 2000;28:43-57. 
13. Medical Research Council. A framework for the development and evaluation of RCTs for complex 
interventions to improve health. London: MRC; 2000. 
14. Stice E, Shaw H, Burton E, Wade E. Dissonance and healthy weight eating disorder prevention 
programs: A randomized efficacy trial. J Consult Clin Psychol. 2006;74:263-75. 
15. Field AE, Camargo CA, Taylor CB, Berkey CS, Colditz GA. Relation of Peer and Media Influences to 
the Development of Purging Behaviors Among Preadolescent and Adolescent Girls. Archives of Pediatrics & 
Adolescent Medicine. 1999;153:1184-9. 
16. Stice E, Agras W. Predicting onset and cessation bulimic behaviors during adolescence: A longitudinal 
grouping analysis. Behavior Therapy. 1998;29:257-76. 
 11 
17. Stice E. A prospective test of the dual-pathway model of bulimic pathology: Mediating effects of 
dieting and negative affect. J Abnorm Psychol. 2001;110:124-35. 
18. Tyrka AR, Waldron I, Graber JA, Brooks-Gunn J. Prospective predictors of the onset of anorexic and 
bulimic syndromes. Int J Eat Disord. 2002;32:282-90. 
19. Shafran R, Lee M, Fairburn CG. Clinical perfectionism: A case report. Behavioural and Cognitive 
Psychotherapy. 2004;32:353-7. 
20. Shafran R, Lee M, Payne E, Fairburn CG. The impact of manipulating personal standards on eating 
attitudes and behaviour. Behav Res Ther. 2006;44:897-906. 
21. Bulik CM, Tozzi F, Anderson C, Mazzeo SE, Aggen S, Sullivan PF. The relation between eating 
disorders and components of perfectionism. Am J Psychiatry. 2003;160:366-8. 
22. Button E, Sonuga-Barke E, Davies J, Thompson M. A prospective study of self-esteem in the 
prediction of eating problems in adolescent schoolgirls: Questionnaire findings. Br J Clin Psychol. 1996;35:193-
203. 
23. Ghaderi A, Scott B. Prevalence, incidence and prospective risk factors for eating disorders. Acta 
Psychiatr Scand. 2001;104:122-30. 
24. McKnight Investigators. Risk factors for the onset of eating disorders in adolescent girls: Results of the 
McKnight longitudinal risk factor study. Am J Psychiatry. 2003;160:248-54. 
25. Matthey S. p<.05--But is it clinically significant?: Practical examples for clinicians. Behaviour Change. 
1998;15:140-6. 
26. Johnston-Brooks CH, Lewis MA, Garg S. Self-Efficacy Impacts Self-Care and HbA1c in Young 
Adults With Type I Diabetes. Psychosom Med. 2002;64:43-51. 
27. Littlefield CH, Craven JL, Rodin GM, Daneman D, Murray MA, Rydall AC. Relationship of Self-
efficacy and Binging to Adherence to Diabetes Regimen Among Adolescents. Diabetes Care. 1992;15:90-4. 
28. Sander EP, Odell S, Hood KK. Diabetes-Specific Family Conflict and Blood Glucose Monitoring in 
Adolescents With Type 1 Diabetes: Mediational Role of Diabetes Self-Efficacy. Diabetes Spectrum. 
2010;23:89-94. 
29. Palmer DL, Berg CA, Butler J, Fortenberry K, Murray M, Lindsay R, et al. Mothers', Fathers', and 
Children's Perceptions of Parental Diabetes Responsibility in Adolescence: Examining the Roles of Age, 
Pubertal Status, and Efficacy. J Pediatr Psychol. 2009;34:195-204. 
30. Stice E, Nemeroff C, Shaw HE. Test of the dual pathway model of bulimia nervosa: Evidence for 
dietary restraint and affect regulation mechanisms. Journal of Social & Clinical Psychology. 1996;15:340-63. 
31. Fairburn CG, Cooper Z, Shafran R. Cognitive behaviour therapy for eating disorders: A 
"transdiagnostic" theory and treatment. Behav Res Ther. 2003;41:509-28. 
32. Austin SB. Prevention research in eating disorders: Theory and new directions. Psychol Med. 
2000;30:1249-62. 
33. Maloney MJ, McGuire J, Daniels SR, Specker B. Dieting Behavior and Eating Attitudes in Children. 
Pediatrics. 1989;84:482-9. 
34. Delamater AM. Clinical Use of Hemoglobin A1c to Improve Diabetes Management. Clinical Diabetes. 
2006;24:6-8. 
 12 
35. Hedeker D, Gibbons R, Waternaux C. Sample size estimation for longitudinal designs with attrition: 
Comparing time-related contrasts between two groups. Journal of Educational and Behavioural Statistics. 
1999:70-93. 
36. Rosenberg M. Society and the adolescent self-image. Princeton, NJ: Princeton University Press; 1965. 
37. Mendelson B, White D. Manual for the Body Esteem Scale—Children. Montreal, Canada: Center for 
Research in Human Development, Concordia University; 1993. 
38. Thompson J, van den Berg P, Roehrig M, Guarda AS, Heinberg LJ. The Sociocultural Attitudes 
Towards Appearance Scale-3 (SATAQ-3): Development and Validation. Int J Eat Disord. 2004;35:293-304. 
39. Frost RO, Marten P, Lahart C, Rosenblate R. The dimensions of perfectionism. Cognitive Therapy and 
Research. 1990;14:449-68. 
40. Kovacs M. Children's Depression Inventory Manual. New York: Multi-Health Systems; 1992. 
41. Anderson BJ, Auslander WF, Jung KC, Miller JP, Santiago JV. Assessing Family Sharing of Diabetes 
Responsibilities. J Pediatr Psychol. 1990;15:477-92. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 13 
Table 1. 
Description of the session content 
Session 1 overview Session 2 overview 
1. Building a positive sense of self and exploring 
individuality 
2. Stereotypes: We are not all the same 
3. Diabetes and stress 
4. Good and not-so-good things about diabetes 
5. Valuing our differences 
6. What is perfectionism? 
1. Media advertising: What tactics do they use 
2. Pressure: Looking after ourselves and our peers 
3. Ways of dealing with stress 
4. Building a positive sense of self 
5. What about diabetes? 
6. Body image  
7. Exploring perfectionism 
 
 
  
14 
14 
Table 2.  
Summary and description of self-report measures  
 
Variable Measure name, number of items Cronbach’s alpha and example item 
Self-efficacy Self-Efficacy for Diabetes Scale 
7
, 23 items ( =.86) 
e.g., Keep track of my own blood sugar levels, 1 = “very sure I can’t” to 5 = “very sure I can”, 
Self-esteem Rosenberg Self-Esteem Scale 
36
, 10 items ( =.84) 
e.g., I feel that I have a number of good qualities,  1 = “strongly agree” to 4 = “strongly disagree”  
Body esteem Body Esteem Scale for Children 
37
, 20 items ( =.94)  
e.g., I worry about the way I look 0 = “no”, 1 = “sometimes”, and 2 = “yes 
Thin-ideal internalization Sociocultural Attitudes Towards Appearance Questionnaire-3 
38
, 9 items ( =.97) 
e.g., I compare my body to the bodies of TV and movie stars, “definitely disagree” to 5 = “definitely agree” 
Concern over mistakes Multidimensional Perfectionism Scale 
39
, 9 items ( =.81) 
e.g., If I fail partly, it is as bad as being a complete failure, 1 = “strongly agree” to 4 = “strongly disagree” 
Personal standards Multidimensional Perfectionism Scale 
39
, 7 items ( =.91) 
e.g., I have extremely high goals, 1 = “strongly agree” to 4 = “strongly disagree” 
Depression Child Depression Inventory –Short Form 40, 10 items ( =.71)  
e.g., 0 = “I am sad once in a while” to 2 = “I am sad all the time”.   
Parental self-efficacy* Parental Self-Efficacy for Diabetes 
7
, 19 items, ( =.87) 
e.g., be the one in charge of giving insulin injections to my child, 1 = “very sure I can’t” to 5 = “very sure I can” 
Diabetes Management* Diabetes Family Responsibility Questionnaire 
41
, 17 items ( =.71) 
e.g., 1 = “parent takes or initiates responsibility for this almost all of the time” to 3 = “child takes or initiates responsibility for this 
almost all of the time”     
Note: Mean Cronbach alpha across 4 waves of data collection reported for prevention program participants and across 2 waves (T1 and T4) for parent data collection; * 
indicates that the parents and not the girls completed these questionnaires 
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Table 3. 
Mixed models estimated marginal means for eating disorder risk factors by time (4) 
Variable Mean T1 (SE) Mean T2 
(SE) 
Mean T3 (SE) Mean T4 (SE) F (p) df T1 to T2 
Effect size 
Cohen’s d 
T2 to T4 
Effect size 
Cohen’s d 
 
Self-efficacy* 4.00 (.08) 
a 
3.97 (.13)
  a
 4.27 (.11)
  b 
 4.31 (.10)
  b
 15.34 (<.001) 3, 18.06 .01 .56  
Self-esteem* 3.07 (.12) 
a
 3.08 (.13)
  a
 3.35 (.10)
 
 3.39 (.08)
  b
 5.84 (.005) 3, 19.07 .02 .57  
Body-esteem* 2.32 (.12) 
a
 2.43 (.11) 
b
 2.61 (.08) 
b
 2.56 (.08) 
b
 5.68 (.006) 3, 19.14 .15 .32  
Internalisation 2.63 (.29) 
a
 2.32 (.26) 1.84 (.23) 
b
 1.86 (.27) 3.17 (.048) 3, 19 .24 .40  
Concern over mistakes 1.81 (.15) 
 a
 1.63 (.13) 
 b
 1.33 (.08) 
b
 1.28 (.07)
 b
 5.29 (.008) 3, 18.97 .28 .65  
Personal standards 2.53 (.12) 
a
 2.34 (.14) 2.18 (.13) 
b
 2.06 (.11) 
b
 6.22 (.004) 3, 19.10 .35 .48  
 
Note: Different superscripts indicate significant differences between the mean values; For measures indicated by * higher scores are favourable, whereas lower scores are 
favourable for the remainder; Cohen’s d:0.2=small, 0.5-medium, 0.8=large.  Effect size for T1 to T2 provides an indication of the magnitude of change during the no-
intervention control period, while effect size for T2 to T4 provides an indication of the magnitude of change between program start point and 1-month follow-up. 
 
 
